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of the inner layer of carborundum. The author has devoted a great deal of time to experiments on the production of .zinc from its ore in small electric furnaces; some of which are described in Chapter XII.
All the furnaces described in this chapter arc operated by alternating current. Operations involving electrolysis such as the formation of sodium or aluminium require direct current and are considered in Chapter XIV.
Power for Electric Furnaces at McGUl.—Since coming to McGill University in 1901, the author has devoted considerable attention to electric-furnace work and has made many experiments with electric furnaces in the laboratory. Until recently, the power for this purpose was taken from the no-volt direct-current supply; not more than 200 amperes could be used, and whenever furnaces were run at low voltages the use of this power was very wasteful. In 1909 a new power-house was erected, supplying direct current at 220 volts for power throughout the University, and this would have been even less suitable for direct use in electric furnaces.
Dr. Milton Hersey of Montreal, an old McGill graduate, generously subscribed a considerable sum of money to the Metallurgical Department, a part of which has been devoted to the purchase of a motor-generator set, transformer and electrical measuring instruments for electric smelting. It was originally intended to have alternating and direct current at variable voltages, but it was found to be difficult to obtain both from the same generator and it was decided to provide for alternating current alone in the first instance.
The installation (see Fig. 77) consists of a $o-h.p. 220-volt direct-current motor having a 30-kw. aao-volt alternating-current generator on the same shaft. The generator supplies the high-tension windings of a transformer, the secondary low-tension windings of which are in four separate parts. The terminals from the secondary windings are brought to a set of mercury cups, by means of which they can easily be grouped in series, parallel or multiple series; thus obtaining the current at voltages, of no, $S and 27.5 volts, The field of the generator has a regulating rheostat by means of which the generator voltage can be altered within wide limits, so that one has a perfect control of the voltage supplied to the furnace. The generator is three-phase, but until recently only one phase was used and this supplied the full 30 kw. at which the generator is rated. An additional transformer has now been provided for supplying furnaces with two-phase or three-phase current. The gener-, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
